
~ e u a d a  .-Wi nnemucce, 29th. 
New Elainpskire.--Moutit Wasliiiigton, 25th. 
N@W York.-Albany, lst, Sth, 31st; Setnuket, 7tl1, 31st; 

North CaroZina.-Wilmington and Cliarlotte, 4th ; Wcldou, 
sew York City, lSth, 31st; Palmyra, Ylst. 

Ciqm Mondocirio, Cdiforuiii, 60, so., 5th; 7G,  se., Gtli; 73, 
SC., 7th; GO, se., 8th;  64, SO. ,  10th; 72, so., 11th; 59, so., 12th; 
66, se., 27th; 88, s., 28th; 70, so., 29th; SG, so., 30th; 62, se., 
31st. 

Fort Ca~ibj, Wiishingtoii Territory, 50, sc., 7th;  50, s., 12th; 

..................... 

................. 

. . . . . . .  . . . . . . .  . - 
WINDS. 

TIM most froquont directions of tlie wind duriiig Deceiuber, 
1886, are shown on chart ii bx tho ibrrows flying with the wind; 
they are also given in tlie table of miscollnneous metcorologi- 
c c b l  dntn. In  the Missouri and uppor Mississippi \-alleys, 
Dakota ,  and Minnesota, tho wind blew mostly froni the north 
gr iiorthwest ; in the Lakc regions tlie pruvniling direction wits 
w e s t ;  iu New England and the middle Atlantic states, north- 
west.  In other portions of tlie country tho winds wore v;tri- 
able.  

HJBH WINDS. 
[In iniles per ILOW.] 

Wiud-velocities of fifty or inore miles per honr woro recorded 
d u r i n g  tlio mouth, as follows : 

Mouut W:ishingtoii, New ITampshire, 84, nw.: 1st; 84, IIW., 
2d; 83, "., 3d; 89, m., 4th; 64, SC., 7th; 78,uw., 8th; 76, 
nw., 9th; 99, nw., 10th; 98, nw., 11th: 64, s., 13th ; 84, w., 
1 4 t h ;  71, sw., 16th; 92, nw., 16th; 94, nw., 17th; 60, YIV., 

100, nw., 26th ; 87, IV., 27th j 77, nw., 28th ; 78, w., 29th. 
Pike's Peak, Colorado, 54, w. and nw., 1st; 62, tiw., 2d; 68, 

n., 3d ; 66, w., 9th ; 74, II. ,  14th; 58, nw., 15th j 72, nw., 16th ; 
76, w., 20th; 72, nw., 22d; 70, 11.) 23d; 76, w., 24th; 60, w., 
26th;  80, w., 26th; 72, nw., 27th; 66, nw., 28th; 64, w., 29th; 

18 th  j 70, W e ,  19th j 78, 21st i 56, SW., 23d ; 64, SW., 24th j 

- 58, w., 30bh; 6G, n., 3lst. 

Tabh of czcessive and greatest nionthly precipitation for neceniber, 18813. 
~ -- I Sl"claily h e a u ~ . /  Lurgent 

I------- ,I stittion. 1- - .  - . -.- 
j spcciuiiy iloUvy.( ~ ~ ~ ~ ~ ; ~ . / /  

I Illuntllly. I 
gtntioll.  I-- 

in ti16 river, &it1 its consequeut l ihil i ty to froom inicklg, the 
Anchor line of steimerw went into \ViIiter qtlwtors as t h y  ar- 
rived :it tliis port. On tho 4th the river 1i;id boconio covered 
wit.h 1ie:tvy ice from tho nioiitli of tlie Ohio to Saint Louis. A t  
Bird Point, Missouri, tho junction of tho Mississippi :bud Ohio 
Itivors, tho icoliitd been forced up to S I I C ~ I  H licight nroIind the 
6' criullos " that the tr;iiisl'er steamers were 1111iLble to roach their 
wliwres. Owiag to the low stitgo of water in the river sovoral 
stoimcrs n w o  :q.pouud a short distiiucu ;tbovc Cairo 0 1 1  the 
sitme (late ; on tho 14th tho rivor was reported by stoainboat 
men to be lower tlim a t  any other time dnring the past five 
years, iind mnuy old w i w l c n  were visible tliibt had uot been 
gem since their destruction. Hotiv?; floating ice 1)iissetl down 
the Ohio and Mississippi Rivers a t  Cairo ovary day of' the 
nioutli ; on tho 30th it becnme hoavy enough to inipode uavi- 
gation. A t  Snitit Louis, Missoiiri, rivor ni~vigitioii WIIR sus- 
pendod on tlio 1st on accouiit of low water and flontiug ice ; 
during tile :iftornoon of tlie s m o  day tlie Mississippi River 
m:cs gorged wi th  ice at WiirS:t\v, Illinois, and tho IllinoiN River 
;It, 13oardstown, Illinois. Tho observor sit Saint Louis, Missouri, 
states that tlie Mississippi Riroi. \vas lower during the first Bve 
days of tliu tnontli t1i:Ln at ariy other time since river obsorvn- 
tioiisliaw been made; after tlioGth it begittl risiugiiiidou tlic19th 
W;LS 7.9 foot above low-wittor mark. On tho 6th tho ice gorged 
at  South Saint Louis, causing iI rise of'fl\w fbet a t  points imme- 
di:btely nbovo; the goi-gc? did not bredt uiitil 4 1). 111. of' the 
ZOth, and rosnlted in it  riLpi(1 clcdine in the r iwr  t i t  tliis point. 
L:u.gc. quwtitios o f  ice piissod d o w  tilo rivor every day ofthe 
ulotltll. At Dubtlque, Iow;~, very  OW tenIl)CriLtllres prevailed 
during tlic lst, 2d, and 3 1 ,  and ice began forniing rapidly on 
tho Mississippi ltiver nt Dubuqne, on tlie 1st ; ou the 3d tile 
river \viis covered with ice of' such tliicknoss :LS to allow ve- 
hicles to cross froiii oue side to tho other. 

NnvigiLtiou on tho Hiidsoii ltiver b8Caiiie priictically closed 
for the Beiison d)oilt tlio 6th ; on tlint dilte tho ice iii tilo river, 
from ltoudont uorthward, r:~ngetl froui two to six iiichos in 
tliicknem and ice inen wero already at work filling their ice- 
Iionses. All tho freight and pnssengor steninor8 plying be- 
tween Now Pork City and poiuts north of Ponghlteupsio wont 
into winter quartorn about tho 4th. The propollor '' Newbturg 7' 

left Now Pork City on tho 27th for Newburg, bnt became fast 
i u  tho ice when two milcs north of Cold Spriug, New Pork, 
and was obliged to roturn. 

Uulutb, Minnesota: tho water in the harbor became frozon 
over on tho 5th and ice began formiug along tlio lake shore 
on tho Name dab.  A Aeld of ice was observed on the lGth near 
tile south slioro; it contiliued to extend until the 2&h, when 
i t  was within a milo of the north shore, and at the end of tile 
monch had iiottrlj corered the Iiike. 

INLAND NAVIGATION. 
STATE OF wAmE IN RIVIERS AND HARBORS, 

H O ; L V ~  ice formotl on the Mississippi ltiver i l l  t,he vicinity of 
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AURORAS.  the schooner 6 ‘  Swdlow,7Tleft port 011 tlie mornilig of t h e  6th 
for Detroit. This m a s  the last vessel to leave port this season 
ant1 navigiition \viis practicall,y closed 0 1 1  that (late. 

Milwaukee. Wisconsin : there was  more ice i l l  Milwitukee 

........ .............. g a. ni ..................I 
.......................... ............... I I  a. m I 

..................... I po 1 x . 1 5 n . m  I 

11.30 a. ni 8 1375 
1145n.ni  I 400 
12 m 

....................... ....................... .............................. I - 

B:ry at the eih of t,he month than there has  beeii i n  any De- 
amber  diiriiig the past teu yearn; on tho31st three propellers 
were fiist i i i  t h e  ice for several hours. 

Erie, Pennsylvania : tlic propeller l’hiladelpl~ia~~~ of the 
Anchor Line, reached this port, by forcing her way through 
the ice, ou tlic morning of the 7th j this \vas the Iiist vessel to 
arriw ;it this port, a d  iiavigiition was dosed for the SC~.WII .  

Sandiisky, Ohio : Saiidasky Biiy Beuinio frozen over on the 
1st aucl uavig:ttion WRS cloned for the seitSO1i. All steillnern :it 
this port hi\w gone i n t o  winter quarters. 

Little Rock, Arkiinsas: the steamer ‘ 6  ISlla 7 7  arrived on the 
l x t h ,  but, owing to the low stage of‘tlie mater iu the Arkansas 
River, was uuable to depart. On the 27th the river was navi- 
gable for sinall boats only. 

Louisville, Kentucky: ou tlie 22d and 23tl the Ohio River 
was filled with Iieavr floating ice mhicli impeded the progress 
of steamboats. 

Leavenworth, Kansas : the Missiouri River a t  this point was 
frozen over from the  4th to 10th and from the 27th to 31st; on 
all other days of the month i t  was filled with heavy flont,ing 

+ go ‘ j  12.05 1’. ill 125 - 7; ..................... ..................... ..................... 1 -270 12.10 y.m 225 - 32 -390 ! 12.15 11. m j 225 ............... 12.aopni  ..................... i Sa, ...............I 12.25 p .m ~ 450 
125 

..................... ............... ..................... ..................... 12.3oy.m 
30 -228 ! 12.35 p. ni , 125 
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ice. 
Rochester, New York : the Geriesee River became frozen on 

the 2d, closing navigation for the season. 
Philiidelpliia, Pennsylvania : ice formed rapidly on the Dela- 

ware and Schuylkill rivers during the Sth, making riavigatioii 
dificult. Xavigation on the Schuylkill Xiver closed this sea- 
son unusually eaiQ and :L large number of canal boats were 
ice bound. 

I n  tho following table are shown the danger-points a t  the 
various river stations; t h e  highest and lowest dopths for De. 
cember, 1886, w i t h  the dates of occurrence, and the montlrly 
ran geR : 

Hetghts of rivers d o v e  low-water mark, December, 1886. 

__--  . . 
[ Expreued in /eel and Lsntha. J - 

1 t 1 iligliest wrtor. , Lowent wnter. 

Red Ilirer : 

A .!a nsas Ricer : 
Bhrsve ut t, Louisinnn .................. 
Fort Bmlth Arkansas ................. -. 
Little Rock; Arknnaas ..................... 23.0 

df-uri Iliam : 
Yankton, Unkutn ........................... 
Omahr Nebraska 
Lmreiworth, Knnaas 

Yiu i r s ip  i Ilium: 
Baint pniii. Kriiinesotn. 
La Crosar, \Viaconnln 
Dubuquo, rown 
Davenport, Iowa.  .......................... 
Reokuk, l o w i t  ............................. 
Gaint Loiils. Blinaoitri ................... 

......................... ................... ! ................. .................. .............................. i 

I 
I to 5 10.5 I all to31 

I 
24 LO 27 

I 

I 
24.0 ................ 
18.0 ; ................. 

16.0 I 5 

I1 

14.5 ................ 20.0 I 
24.0 I ................. 
15.0 ................. 
14.0 ! ................. 
32.0 

Cairo IiIinGia .............................. I 40.0 
M e m ~ b i 8  Tentienare ....................... 3 . 0  
Vickabur;, Mlwlssipyl ................. 41.0 
NHW Orlnitis, Loiiiainnn ................. 13.0 

l’lttsbury, Penrraylvnnln ........._...... 
Lniiiaville, Kentucky .................... 

Ohio nicer: 

.......................... 
Q o r ~ b l a i r d  ltirer: 

Nnnhville, Teniieaace 
l’cntacuee Ricer: 

...................... I ‘OeO 

1.6 j 7,s 
3.3 I 11. 22, 23 

i .......................... .......... !: ................. 
6.0 I 18 

I 

, 7 : 9 !  ;:4 
Ii .4 ’ 20 
PO.5 I 25 

m.8 j 12, 13 

12.3 I 11, I 2  

11.5 ! 49 5 

~~ 

Chnthnodga. Tuiinssaac ................. 33.0 
JLnoxvillo Tonneaase 

Monouphela Ricer: 

Raunnmh Iliccr: 

Mobile Ricer: 

Bacrnmento Riom : I 

W i l l n W  River: 

Colorado River : 

Pittaburg, Pennayivnnin ................ i 29.0 

l u b i l c ,  Alabnilla .................... ............ 4 j 16.8 ! 
Bacrnnisnto, Cnlirortiin 

Portland, Oregon 

rum.. Arizonn 

.................... . Augusta, Qeorgia .....I 32.0 13 

. . .  . - - _ _  .. . -. -. .- . 
lliver froran. t Apyroxlninted. 

16 

I to 7 

6 

3. 4, 5 

-_ 
right, 

4 .O 

0.8 
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......... ........ 
3. I 

,.I ...... 
I .7 

10.1 
9.2 
6.6 
6.3 
2.0 

2.8 

5.6 

4.7 
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......... ......... 

10.0 

6.5  

15.1 

7.8 

0.1 

14.9 
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h 
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Mount Wiisliington, New Hampshire : a h i n t  auroral l ight 
{;IS obsei*red from !).BO to 11.30 p. mi. of‘ the 17th; it was :IC- 
ompanicd by no stmuners or other dist*incti v e  features. 
Fort Buford Dakota : ;in auroral light of ;L pale white color 

1)peared on t l e  northcrii horizon a t  !).28 1). rn oftlie 22d; i t  
xtendetl from northwest to northeast ant1 to an altitude of 
lbout Eo. Between 10.15 i~ntl 10.25 p. in. a few white strcam- 
rs, extending to an iiltitucle of27O, were visible i n  the north. 
’lie ;iurorii was obscured by clouds :It 11.45 p. m. 

Saint Viiiceiit, Miiiiiesota : :LII aurol’;~ was obser\*etl iii the  
iortli ;It 11 1). in. of tho 25th ; it first :ippenretl i l l  tlie forin of 
t low liiic 0 1  light extciiding from riortli to northeast, aud ha\-- 
!ig t i n  altitude of ilbout three degrees. At 11.15 p. ni. the 
lght hat1 become wider arid white beams shot iipwiird from 
Iiffereut parts oftlie base. At t l iu  base tho colorw increased 
u iiitensitj, showing successivelx white, lemon, orange, alld 
sed, the last-named color wan the last to disal)lmar, reinnining 
visible uiitil the early iuoriiiug oftlie 26th. 

Bismarck, Dakota : an siiroral arch extendiiig from azimuth 
500 to 225O and to a11 altitude of’ 3O0 was seen at  12.45 a. 111. 
)f the 26th. The maximum inteusity occorred at  1.15 a. m. 
wlicii bcams of bright light exteuded to 8 1 1  altitude of 40°. 
Phe display ended at  7.45 a. m. 

Msrquette, Michigan: an MlrOriL was visible from 9.15 to 
10.20 p. m. of the 21)th; several streitmers extended to a height 
)f 40°. 

Other aui-oral displays were observed dnring tho month, 
bllows : 

lst.-Escanitba, Midiigaii ; Greeu Bay, Wisconsin j Qsrdiner, 
Maine. 

2d.--Escanaba, Michigan ; Emb:trran, Wisconsin. 
4th.-Nnshua, New Hampshire. 
7th .-Moorhead, Minnesota. 
12th .-Wellsborough, PermRylvania. 
15th .--8andwich, Illinoiw. 
17th.-Gardiner, Maine. 
20th .-,Eastport, Maine. 
22d.-Bismarck and Fort, Totteii, Dakota j North Volneg, 

23d .-Bi smarck, Dakota. 
25th .-Fort Totten, Dakota ; Heleiia, Montniis. 
26th.-Poplar River, Montana. 
28tli.-Mackiuaw City arid Encanaba, Michigan j Niishua, 

29th .--Mi~dri~iaI~ City iltld Escanaba, Michigaii . 
3lst.-Del;tvaii, WiRconsiti. . 

ELEOTROMETER ItEADINCfS. 
[Prepred ititder the direction of Prof. ‘1’. C. MESIIENII  ii,~,, Assisttrrlt.] 
Observations havo been niatlc rogularly a t  9 a. In., 11 a. m. 

1 p. m., :iud 3 1). m., daily, a t  the six stations IIOW supplied 
with electrometers. At Washington City, owing to severity 
of tho weather, observations :It the top of the W a s h i u g h  
Monument were only madc with clifficulty. On December 
Eth ,  during cold, rainy weather, values were obtaiuetl 
follows : 

New York. 

New Hampshire; Eml)arras, Wisconsin. 

___ -- ._ - . . . . . . .  - ........ . . . . . . .  _ . . . . .  ....... - ___ 
, . I  


